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Financial Structure Decisions In An Uncertain Environment

Introduction

Financial markets in different countries appear to react differently to
internal and external shocks. The differences manifest themselves primarily
through different degrees of variability of interest rates in markets for
short-term credit.

Given these observations at the macro level, the question that arises is
how companies —- domestic as well as international -- react to different
degrees of financial market instability, as reflected in interest rate
fluctuations. Specifically, the question is whether such fluctuations and the
concomitant uncertainty affect corporate funding decisions.

This aspect of financial management is closely tied to the management of
"financial risk.” The essence of financial risk is the ability, or the lack
thereof, of the firm to meet its obligations by making payments in a timely
fashion. As such, it has traditionally been analyzed in the context of
financial leverage.

The conventional analysis of leverage implicitly assumes that interest
rates are fixed, while operating returns of firms in competitive markets vary
in line with the business cycle. Interest rates, however, do fluctuate-—and
along with them the financial costs of the firm. Thus, the concept of finan-
cial risk must include consideration of the degree of covariance between the
firm's net cash inflows (net operating revenues) and the firm's cash outflows
for debt service.!l Thus, the firm is better able to meet its financial

obligations, ceteris paribus, when increases in debt service charges are

accompanied by compensating increases in net operating income, and vice versa.
Under this broad definition, the degree of financial risk is closely related

to the relationship between net operating revenues and debt service charges, in
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terms of both the degree of covariance and the time pattern of movements of
these two variables.

In this study, we hypothesize that higher financial risk should induce
management to pursue "conservative” financial policies. More conservative
financial policies would manifest themselves, inter alia, in lower debt/asset
ratios. Can this relationship be empirically shown to exist?

This, in essence, is the research question. The paper is organized as
follows. First, we review the existing literature in the area of capital
structure in order to show that financial structure is relevant and that it
is related to financial risk; this provides a justification for a hypothesis

that higher financial risk will cause “conservatism” in corporate funding
policies. Subsequently, we introduce concepts and measurements that indicate
the changes in financial risk brought about by the pattern of comovements in
terms of production indices and interest rates. These stand as proxies for
aggregate corporate cash flows and debt service charges, respectively. 1In the

last part, we will provide data in support of the basic hypothesis: firas

respond to changes in financial risk in a systematic and predictable way.

On the Relevance of Leverage

The relationship between capital structure and financial risk has been a
subject of controversy. There is even a question as to whether the finan-
cial structure of a firm affects its value. 1In their seminal papers,
Modigliani and Miller [33,34] argue that the financial structure should have
no effect on the value of a £1rm.2 Subsequent work has oscillated between
proving the existence of an optimal capital structure and refuting this
concept. In the meantime, corporate financial executives, rating agencies,
and lenders of funds claim to behave as if an optimal debt/equity ratio

for every industry did exist. Myers [35, p. 147] explains this difference
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between theory and practice in a flattering way, calling it a "gap in modern
finance theory."

Modigliani and Miller base their "irrelevancy proposition” on the
existence of arbitrage in the market for financial assets and on some strong
assumptions, including the absence of taxes, the proposition that the
debt is risk free, and bankruptcy costs that amount to zero. In a follow-up
paper, these authors show that when corporate taxes are introduced, the
value of the firm increases by the tax subsidy on debt; hence, that firms
should be leveraged to the hilt.

The irrelevancy of the financial structure decision is shown to exist
even with risky debt by Stiglitz [41], using a state-preference approach and by
Rubinstein [37], using a mean-variance approach. In fact, Stiglitz, using a
general equilibrium analysis, proves other financial decisions, including the
maturity structure of debt, to be irrelevant also. He also argues that the
financial structure of the economy does not matter [41, p. 864-5].

In a subsequent paper, Miller reaffirms his previous conclusions on
financial structure and states that "... there would be no optimum debt-ratio
for any individual firm" [31, p. 269]. He allows, however, that there "will
be an equilibrium level of aggregate corporate debt"” (for the economy as a
whole). Given the aggregate level of debt for the corporate sector, a
clientele effect and the preference of the corporation will determine whether
a particular firm follows a high or low debt/equity ratio strategy. But the
question of how a firm is to determine exactly how much debt to raise is left
unanswered.

The irrelevancy proposition has been challenged vigorously both on

theoretical and empirical grounds. Deadweight costs arising from bankruptcy
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[8, 9, 10, 25, 28] and from agency relatioﬁships [for example, 4, 24, 35,]
prevent firms from raising all their capital in the form of debt. Bankruptcy
costs can take three forms [25, pp. 47-48]: 1liquidation costs, administrative
costs, and loss of tax-writeoffs. Agency costs may arise from [4, p. 8]
information asymmetry and possible wealth transfer effects (a) between share-
holders and boudholders, and (b) between management and bondholders through
consumption of non-pecuniary benefits.

Existence of bankruptcy costs results in a tradeoff between the tax ad-
vantages of the debt and its potential costs.3 As Brennan and Schwartz (8,
p. 104] point out, additional debt (from an existing debt/equity structure)
raised by a firm has two effects on the firm's value: on one hand, it will
increase the tax savings to be enjoyed so long as the firm survives; on the
other hand, it will reduce the probability of the firm's survival for any given
period. Chen and Kim, after reviewing the extensions of the MM analysis on
corporate debt policies, point out that "the optimal capital structure that
maximizes the market value of the firm ... (occurs when) ... the marginal
increase in present value of tax savings equals the marginal increase in
present value of bankruptcy costs" [10, p. 376].4

These conclusions would, of course, be the same as Miller's, if the bank-
ruptcy costs and tax savings from interest payments were negligible. Whether
these two cash streams are significant is an empirical question, definitive
answers to which have yet to come. Estimates by Cordes and Shahein [13]
indicate that, although the tax advantage of debt varies between firms and
is less than the statutory tax rate, it is still too high to be considered
close to zero.

Consideration of other factors, such as managerial behavior and agency
costs, however, indicates that an optimal capital structure for the firm may

exist. It can be shown that with risky debt, the tax advantage associated with
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corporate debt has to be traded off not only against bankruptcy costs, but
also against the cost of financial distress (liquidity crises), the costs of
monitoring and bonding activities by debt holders, and any loss in the
econonic value of the enterprise resulting from suboptimal investments under-
taken by the managers [10, p. 378 and 4]. Thus, the tax advantage of the
debt has to offset all other deadweight costs associated with debt. The
presence of those costs makes debt risky and may give rise to an optimal
capital structure for firms [25].

Kim [26] has proven this proposition explicitly by incorporating leverage-
related costs (defined as the discounted values of expected bankruptcy costs,
agency costs and loss of tax-shields) in the general equilibrium framework.
When these costs are positive (not zero, as assumed by Miller) the total level
of debt in the economy will be less than in Miller's world [26, Figure 4].
Furthermore, he shows that with positive leverage-related costs, "firms will
borrow up to the point where the marginal tax bemefit is equal to the marginal

ex ante leverage-related costs” [26, p. 23], thus resulting in an optimal

capital structure for a firm. The same conclusion is arrived at by Taggert
[44, p. 9], using Miller's framework for the aggregate corporate sector and
applying the same framework to individual firms.

Barnea, Haugen and Senbet [4] have shown that agency costs may result in
an optimal debt ratio for a firm being less than 99.99 percent. Agency costs
of bankruptcy have the effect of creating the tax-advantage-versus-bankruptcy-
costs tradeoff as discussed above. The agency costs of equity and debt have
opposite effects: those of equity are reduced and those of debt increase as
the debt/assets ratio increases. The optimal solution becomes neither zero

debt nor all debt. Moreover, capital structure may be used by management to
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signal the quality of projects they choose. All these considerations will
determine an optimal capital structure.

Miller [31], while recognizing these deadweight costs of debt, bases
his analysis on the assumption that the difference between individual tax
rates on income from bonds vs. equity largely offsets the burden of corporate
profit taxes, thus significantly reducing the "tax advantage of debt."d On
the other hand, he interprets the empirical evidence on pankruptcy costs to
indicate that these are 1nsignificant.6 He brushes aside other deadweight
costs by arguing that these costs [as discussed in 24] can be avoided by
using other forms of debt contracts [31, p. 263]. Thus, Miller's answer to the
"tax benefit versus bankruptcy costs” controversy is that, numerically, both
sides of the controversy are too trivial to have any meaningful impact omn

the corporate decision regarding the debt/equity structure.

Empirical Evidence of Target/Optimal Debt Ratios

While the controversy is unresolved on theoretical grounds, empirical
studies tend to point to the existence of systematic differences between the
financial structures of firms in different industries, and often between dif-
ferent countries. Some of these studies are summarized below, but it should
be kept in mind that their main aim often is a purpose other than a comparison
of financial structure norms.

There are at least two ways in which one might check for the existence
of capital structure norms among firms. Either one may check whether the
debt/asset (or debt/equity) ratios for firms with similar characteristics are
similar at any given point in time; or, one may check if managers, when
raising funds, choose between debt and equity so as to briﬁg the actual

debt/equity ratios for their firms in line with their target (or optimal)
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debt/equity ratio norms. Both methods are based on the assumption that if
managers believe that there are optimal capital structures, they will try to
maintain their firms' leverage ratio around the optimal values.

We begin by reviewing the studies that have taken the first of these two
approaches. The concern here is to determine if (a) firms indeed follow
financial structure norms, and (b) if these norms are influenced by changes
in business or financial risks. These two issues form the foundations for our
research.

Schwartz and Aronson [38] were the first to look for empirical verification
of the optimal financial structures after the Modigliani-Miller controversy
began. They compare the data for four groups of industries within the United
States for 1928 and 1961. Using one-way analysis of variance, they find that,
although financial structures within industries does not vary significantly,
there are significant differences in the common equity to total assets ratios
among different industries for a given year. They also find that there are
insignificant differences in this or other important financial ratios over
time for the same industry. The analysis indicates existence of optimal
capital structure for each industry, and stability of basic leverage structure
over time. They indicate that a relationship between leverage and business
risk, as proxied by industry classification may exist; yet their results
are of limited value since they confine their study to only four industries,
including two regulated and two unregulated industries.

A number of studies have been undertaken to extend the analysis to firms
in countries other than the United States. Stonehill and Stitzel [43], for
example compare the ratio of total debt to total assets for nine industries
in nine different countries. Their interest is mainly in identifying environ-

mental variables that can explain different financial structure norms between

countries.
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On the other hand, Remmers et al. [36] carry out analysis of variance
for differences in debt ratios in the United States among nine industries over
three years, and find that industry is not a determinant of debt ratios.

Their sample, however, consists of large firms only. They also carry out
similar analyses for four countries besides the United States and find that
the size of the firm or industry does not influence financial structure.
Belkaoui [5] finds similar results for Canada.

The results of these international studies are largely refuted by Scott
[39] and Scott and Martin [40] who studied data for 12 industries in the United
States. Scott [39] finds significant differences in financial structure among
industries for the 1959-68 period. Comparing the same ratio as Schwartz and
Aronson [38], Scott and Martin find that both industry and size of the firm
influence the capital structure, and that industry is an important determinant
of capital structure even when the effect of size is held constant using two-
way analysis of variance [40, p. 71]. This study is also the first to use
nonparametric tests for analysis of variance. Using a sample of 500 of the
largest of European firms, Aggarwal [l] finds that only country and industry
are significant determinants of financial structure. Tamari [45] finds
differences in leverage ratios for firms in the United States, the United
Kindgom, Japan, and Israel, even when firms are separated into different
industrial categories.

Only one attempt has been made to compare financial structures of firms in
developing countries. Analyzing data for four countries, using nonparametric
tests, Errunza [18] shows industry to be an important determinant of capital
structure in Central American countries, although, due to high linkages between
the markets in these countries, structures tend not to differ between coun-

tries.
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Coates and Wooley examine the financial structures (defined as gearing =
total debt/debt + equity) for six European countries. Their interest is in
examining the influence of various environmental determinants of capital
structure on the gearing ratios. They identify inflation as having an
influence on the capital structure of the firms, but see debt as a mechanism
through which the owners of the firm pass on the burden of (unexpected)
inflation on the issuers of debt. They identify the following factors as the
deterninants of the financial structure: differences in nominal rates of
return on debt and equity, costs of issuing debt and equity, corporate tax
rates, and inflation. Having failed to make much sense out of these variables,
they attribute the differences to various characteristics of local capital
markets'[ll, p. 15].

A survey of corporate executives during 1972-73 in five countries by
Stonehill et al. [42] reveals that the perception of financial risk, defined
as the ability to cover fixed charges on debt, plays a very important role in
the determination of debt ratios. Executives in two countries (France and
Japan) considered availability of capital as very important in their
debt-ratio decisions, whereas executives in the Netherlands, Norway and the
United States considered financial risk as the most lmportant determinant of
their debt/ equity ratios.

The main problem with the studies summarized above has been that the finan-
cial structure has been explained only in terms of business risk as proxied by
industrial classification. It seems that financial structures differ between
countries as well as between industries--but there are serious problems in
comparing data between countries.

Studies that look at the issuance of debt or equity also come to the con-—

lusion that firms may have target debt/equity ratios. Recently, Marsh has
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sunmarized a large number of studies that have tried to explain the basis on
which firms choose between debt and equity. His own analysis provides a proof
that firms look at target debt/equity ratios when making their choice on finan-
cial instruments, but that market factors (like equity prices and availability
of capital) may be even more important than the financial structure of the
firm [29, p. 142].

Whatever the conclusions of empirical evidence on the leverage controversy,
there is little dispute that, merely because of the contractual nature of the
debt service charges, the debt equity ratio affects financial risk.

It has been established that firms' policies seem to reflect a negative
association between business risk; that is, the variability of operating cash
flows before interest, and financial leverage. Furthermore, there is evidence
that firms do adjust financial leverage when business risk changes.7 For
example, Marsh [29] and Melicher and Rush [30], analyzing mergers and
acquisitions, find that firms offset a diversification effect of corporate
acquisition by increasing financial leverage.8 Thus, both from a theoretical
and an empirical point of view, there is support for a general hypothesis that
debt/equity ratios matter, and that these ratios change in inverse proportion

to changes in the degree of business risk.

Business Risk and Financial Risk

Two sources of risk have been identified in the previous section: first,
that of business risk stemming from variability of cash flows before interest;
and second, that of risk stemming from financial leverage. Together, these two
are recognized as giving rise to bankruptcy risk. To avoid the costs of
financial distress, firms are advised to reduce the proportion of debt

relative to equity as their business risk increases [7, p. 394].
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One aspect of the interaction of these risks has generally been omitted.
It is associated with the variability of interest rates.) Whatever the pro-
portion of debt, when interest rates fluctuate, so will the cost of debt.10

The fluctuations in the cost of debt arising from interest rate variability
constitute the first dimension of risk that concerms this study; the second
dimension risk arises from the lack of comovement between the cost of debt to
the firm and its net operating revenues. We shall refer to it as the risk

related to "environmental uncertainty,” or EU-risk for short.

The effect of interest rate variability on the cost of debt could be
safely ignored if the rise in financing costs coincided with an equivalent
rise in operating cash flows of the firm. This may be seen by looking at the
relationship between real and nominal interest rates, and inflatiom rates.
According to the traditional Fisher relationship, nominal interest rates are
the sum of real rates of interest plus expected inflation rates. If nominal
interest rates rise due to heightened expectation of inflation, the financing
costs of the firm will increase. If inflation also increases the prices of
the firm's output and costs, net operating revenues should increase simultane-
ously with financing costs, and offset the negative effects of inflation on
financing costs.

Obviously, as is the case with other equilibrium relationships, this re-
lationship will not hold in the short or medium term, and rarely at the level
of the individual firm. To the extent that operating cash flows and interest
rate changes are not perfectly correlated, additional risk exists (which we
refer to as EU-risk), distinct from financial risk associated merely with the
degree of leverage. The risk is that a firm may face higher debt costs due to

an increase in interest rates without a parallel increase in its (net operat-
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ing) cash inflows. Of course, the opposite may also happen—--the cost of debt
may decline due to a fall in interest rates with either unchanged or increased
cash inflows. The risk that the firm faces is that of a higher variability of
its net cash flows (defined here as net operating cash flows less debt service
payments) when financing costs and operating‘revenues are not correlated with
each other. These relationships can be expressed more formally. If the net
cash flows of the firm, NEF, consist of net operating cash flows, 05?, less
the debt service costs, D§b, then

Var(NCF) = Var(OCF - DSC)

Var(0CF) + Var(DSC) - 2Cov(OCF, DSC).

Thus, a positive covariance between OCF and DSC results in a lower variance
of NCF than does an absence of covariance between these two variables, and
an even lower variance of NE% when there is a negative covariance between the
two variables.

The concept can be further illustrated by considering the example of two
firms in different industries whose net operating cash flows follow the same
distribution, except in their responses to changes in interest rates. Thus,
given certain interest rates, the two firms, or rather, their stockholders,
face exactly the same expectations regarding the distribution of future cash
flows. Where the two firms differ is in the response of their cash flows to
changes in interest rates.

Formally this may be presented as follows. If oEfi represents the cash

flows of the two firms (i = 1, 2), Xj the n independent variables that affect

the cash flows (j =1 to n), and R the relevant interest rate in the economy,
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then,
OCFi = fi(xj’R)’

such that,

A OCF, A OCF

L _ 2
A X, A X.
J J
but
A OCFl . A OCF2
AR AR °

In this situation, the business risks of the two firms differ only in
their responses to interest rate changes. When the impact of debt-financing
on these firms is being considered, we find that with exactly the same lever-
age, the two firms face different risks of financial distress. While the
financing costs of the two firms will change in the same manner, net cash
flows (= net operating cash flows - financing costs) will now follow different
distributions. Thus, the firm whose changes in operating cash flows are posi-
tively correlated with changes in interest rates faces a smaller risk of finan-
cial distress than the firm whose cash flows are uncorrelated, and whose net
cash flows, therefore, exhibit a relatively higher degree of variability, and,
hence, of financial distress.

The risk of financial distress arising from the lack of comovement between
the operating cash flows and the financing costs give rise to the possibility
of the firm incurring dead weight costs in the event of bankruptcy. Using the
terminology of Kim [26] the analysis of the firm can be extended to the entire
corporate sector for an economy. Firms that face higher risk of financial dis-

tress will find that their bondholder will have to pay higher leverage-related
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costs for issuing debt. Thus, if, for an economy as a whole, the correlation
between corporate cash flows and financial flows decreases, the equilibrium
level of total debt will decrease from B* to B" as shown in Exhibit 1 [adapted
from 26, Figure 4]. This decrease will take place because of a downward shift
in the supply curve from S to S" due to increased leverage-ralated costs aris—
ing from higher bankruptcy costs. See Kim [26] and Miller [31] for details on

how B* and the supply and demand curves are derived.

EXHIBIT 1 HERE

Hypothesis and Research Method

Given that leverage is inversely related to business risk, the above
analysis would suggest that the firm with higher variability of net cash
flows, due to a smaller correlation between operating cash flows and debt

financing charges, will, ceteris paribus, have a lower degree of leverage than

the firm whose net cash flows are less subject to the vagaries of interest
rates. Analogously, a change in EU-risk over time should result in an off-
setting change in leverage ratios for firms operating in that environument.

This proposition could be tested in a number of ways. One way would be
to examine whether firms in a representative sample have changed their leverage
ratios when EU-risk has changed. Alternatively, cross-sectional analysis of
EU-risks and debt ratios of a number of firms in different industries might
provide support for this proposition. A third approach might involve the use
of cross-sectional analysis across a number of countries. The EU-risk for
each country could be different and financial structure norms in differeat

countries should reflect these differences in EU-risks. However, all three

approaches to empirical verification of the underlying proposition suffer not
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only from data problems, but also from the severe difficulty of establishing
cause and effect relationships, because of the presence of other variables
that can influence debt/equity ratios.

Instead, we propose to use cross—sectional analysis over different time
periods by testing our proposition across a range of industrialized countries,
examining changes in capital structures between two distinct and separate time
periods. Following the tradition of Miller [31] and Kim [28] we look at
economy-wide capital structures rather than at those of individual firms.

While we are able to rely on the work of others in terms of the concept of
economy-wide capital structure, the concept of EU-risk has not been used
previously.11 We estimate EU-risk by relating changes in interest rates
charged to business firms to a measure of aggregate operating revenues for the
corporate sector.

For the economy as a whole, changes in debt payments can be proxied
by changes in interest rates. If the term structure of debt does not change
significantly over short periods of time, total debt service payments of the
corporate sector can be assumed to be proportional to the corporate borrowing
rate.

As a proxy for the aggregate operating revenues for the corporate sector,
we calculate the nominal rate of return on assets, which can be compared
directly to the interest rates. The aggregate return in nominal terms for
the corporate sector can be conceptualized as consisting of three elements:

a real rate of return that consists of a risk free rate of return and a compen-
sation for the systematic (or undiversifiable) risk at the market price of
risk, a premium for inflation; and an abnormal return for the unsystemﬁtic
risk which varies with the phase of the business cycle. For our analyses,

these returns are calculated from the index of industrial production in the

economy and a price index for the corresponding period.
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For our analysis, we assume that the real rate of return remains constant
for an economy, and its risk free component, following Fisher, is the same
real rate of return that is incorporated in the interest rates. Since the
subsequent analysis and the estimation of EU-risk is not affected by a
constant factor, the actual estimation of this component of the aggregate
nominal return becomes unnecessary. The second element, the premium for
inflation, is estimated by the actual inflation as incorporated in the price
index. The third element represeats the excess (or negative) return that the
business sector earns because of a boom or a recession. When the business
cycle is in a boom phase, the actual production is above the long term trend
value, and, by implication, since the total size of assets of the corporate
sector does not change in anticipation of a boom, the business sector earns an
excess return. We estimate the excess (or negative) return as being equal to
the percentage by which actual production differs from the long term trend.

The estimate of the aggregate operating return, thus, is a sum of the
inflation rate and the rate by which the real industrial production differs
from its long term trend. 12

These two proxies for cash flows, one related to debt and the other to
net operating revenues, will be used to estimate EU-risk in two ways. First,
we measure EU-risk by examining the behavior of the residuals of the regression
of operating revenues on interest rates. These residuals are a measure of
the lack of comovement of interest rates and industrial production, and are
used as a proxy for the lack of comovement of the financing costs and the
revenues of the corporate sector. There is a direct relationship between the
variance of these residuals and the E-U risk: MHigher the variance, higher
the E-U risk. The second measure of EU-risk is based on the significance of

the simple regression between the interest rates and the index of (nominal)
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industrial production and the value of the coefficients of the independent
variable. The relationship between these two measures and E-U risk is complex.
Negative coefficient as well as insignificant coefficient imply high E-U risk,
because of negative correlation between the operating cash flow and the financ-
ing costs in the first case and because of absence of any correlation between
these two variables in the second case.

Based on these measures of EU-risk, our hypothesis i1s that an increase in
this risk will result in a decrease in the weighted average of the debt-equity
ratios for firms in the economy. In testing this hypothesis over more than
one country, we minimize the problem of changes of other factors in any one
economy that might cause changes in the debt-equity ratios.

Thus, our analysis consists of comparing changes in economy-wide debt-
equity ratios in eleven European countries from end-1973 to end-1978, to
changes in the measures of EU-risk at the same points in time. In using these
measures of EU-risk at a given point in time, we make the assumption that the
experience of the past four years influences the estimate of future EU-risk
of the corporate managers. Thus, the measure of EU-risk at the end of 1973 is
calculated from the data on the interest rates and a measure of aggregate

operating revenues for the corporate sector for the 1970-73 period.

Analysis

The hypothesis outlined above was tested with data from the 5,000 largest
European companies [16], done separately for each country from which these
companies originate. Table 1 shows the changes in the debt/asset ratio for
these countries.!3 The changes in economy wide debt/asset ratios are
consistent with the direction of change of the debt/asset ratio for the

majority of the industries. The table also shows the number of (SITC)
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industries for which the debt/asset ratio increased, versus the number of
industries for which the ratio decreased. The conclusions from the analysis
of the two data sets are consistent with each other.

The calculations of EU-risk are shown in Table 2 for both measures de-
scribed above, that is, using the variance of the residuals and the signifi-
cance of regressions and the regression coefficient. Variances of the
residuals, because they reflect the extent of deviation between the revenues
and the debt costs, provide the better indication of EU-risk; these show that
for seven out of eleven countries, the debt/asset ratios changed in the
direction predicted by the theory. Of these seven countries, five faced lower
EU-risk in 1975—78 than in 1970-73, and consequently, as our theory would
predict, the debt/asset ratios for these countries increased from 1973 to
1978. The opposite was the case for the other two countries: their EU-risk
increased from 1970-73 to 1975-78, and consequently their debt/asset ratios
decreased between 1973 and 1978.

When the degree of significance of the regression relationships between
the operating returns and interest rates and the regression coefficient are
used as measures of EU-risk, the hypothesis is supported in three out of seven
cases. The hypothesis is deemed valid if the regression coéfficient is
significant and has a higher value during the period which had higher
debt/asset ratio. In other words, the period during which the regression
coefficient is lower is considered to be the period with higher EU-risk. For
the other four of the countries analyzed, the regressions are not significant
in either period and hence, no conclusions can be drawn about the period with

higher EU-risk.
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The two measures of EU-risk support the hypothesis on the relationship
between debt/asset ratios and EU-risk unambiguously for four of the eleven
countries; contradicting results are obtained for four countries, and the
hypothesis is rejected in three cases. Of the four cases in which the hy-
pothesis is supported, two are supported by both measures; in the other two
the regression relationships were not significant. In two of the three cases
where the hypothesis is rejected, it is done so by only one measure, that is,

by the variance of residuals for the two time periods.

Conclusion

The results are sufficiently robust to lead to the conclusion that the
change in the discrepancy between aggregate operating returns and interest
variability (or the cost of debt) affects aggregate debt/asset ratios. These
effects are sufficiently strong to be noticeable on the basis of average data
taken across all industries of.various European countries. It thus confirms
tentative results found in single-country studies across industries.!* The
work presented here warrants further investigation into the determinants of
EU-risk at the macroeconomic level as well as explicit consideration of

EU-risk as a determinant of the optimal capital structure of individual firms.
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FOOTNOTES

This basic idea has been explained in respect to exchange rate
variability [17].

We review only that part of the controversy on the optimality of the

capital structure that is relevant to this study. More detailed dis-
cussions have appeared elsewhere; see, for example, Chen & Kim [10],

Copeland & Weston [12], Kim [25], and Myers [35].

This proposition would imply that financial structures should change in
response to changes in tax rates. Grier and Strebel [22], however,
failed to find an empirical relationship between the changes in financial
structures and the changes in tax rates.

Flath and Knoeber have attempted to provide empirical proof for the
existence of the tradeoff between tax benefits and bankruptcy costs of
debt. Estimating tax benefits and bankruptcy costs for 38 industries,
they lend "empirical support to the theoretical assertions that taxes and
failure costs do imply optimal capital structure, at least for indus-
tries,” [20, p. 113].

Miller and Scholes [32] have shown that the effective tax rates on divi-
dend income may be very low indeed. ‘

The bankruptcy costs have also been shown to be irrelevant by Haugen and
Senbet [23], although on different grounds. The notion of irrelevancy

of bankruptcy costs is not comsistent with the observed behavior of the
equity and debt holders and other market participants. Every major bank-
ruptey or its possibility has caused shocks in the financial markets.

See Boettcher and Sotelina [6, p. 80] for examples of how firms react to
increased variability of interest rates.

See Asquith and Kim [3] for details on this issue.

To be sure, others have looked at problems of debt servicing arising from

increased variability of interest rates. See for example, Belkaoui [5]
and Haugen and Senbet [23].

We assume that debt contracts are renewable or that price of debt
contracts is based upon the prime rate, London Interbank rate or a similar
base rate in use in other financial markets.

Boettcher and Sotelina [6, p. 86] recognize that firms may face finan-
cial risk due to swings in interest rates and their interrelationships
with sales.

Appendix A provides an alternate method for estimating the aggregate
operating revenues, and shows the results of the calculation of EU-risk
using that measure.



-22-

13. Appendix B discusses the quality of the data.

14, Fisher [20] has argued that the correlation between profits and inflation
rates should affect the type of debt instruments firms issue.
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TABLE 2

ESTIMATION OF EU-RISK

Estimates of

Variance of Residuals: Period of Coefficients Period
Higher and Their of Higher
EU-Risk Significance EU-Risk
Country: 1970-73 1975-78 1970-73 | 1975-78
Austria 5.00 2.09 1970-73 NS NS -
Belgium 4.00 2.39 1970-73 NS NS -
Denmark 2.53 2.91 1975-78 6% NS 1975-78
France 4.80 3.80 1970-73 4,02 @ 7%} 9.38 @ 1%| 1975-78
Germany 0.74 0.50 1970-73 0.97 @ 47 NS 1975-78
Italy 6.79 8.22 1975-78 NS 2.10 @ 8%| 1970-73
Netherlands 1.22 2.04 1970-73 NS NS -
Norway 1.23 1.86 1975-78 NS NS -
Sweden 3.33 2.09 1970-73 -9.88 @ 97%{-2.35 @ 8%| 1970-73
Switzerland 2.99 1.13 1970-73 21.1 @17%(-3.02 @ 47| 1975-78
U.K. 0.47 1.49 1975-78 1.92 @,01%|1.23 @ 11%| 1975-78
NS: Not Significant.
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TABLE 3

EU-RISK & FINANCIAL STRUCTURE CHANGES

Period of Higher

Period of Higher

Validation of Theory?

Debt/Asset EU-Risk
Ratio (Table 1) (Table 2)
Based on Based on

Country Variances |Regression

Austria 1978 1970-73 - Hypothesis is validated

Belgium 1978 1970-73 - Hypothesis is validated

Denmark 1973 1975-78 1975-78 Hypothesis is validated

France - 1978 1970-73 1975-78 Hypothesis is partially
validated

Germany 1978 1970-73 1975-78 Hypothesis is partially
validated

Italy 1978 1975-78 1970-73 Hypothesis is partially
validated

Netherlands 1978 1975-78 - Hypothesis is not
supported

Norway 1978 1975-78 - Hypothesis is not
supported

Sweden 1973 1970-73 1970-73 Hypothesis is not
supported

Switzerland 1978 1970-73 1975-78 Hypothesis is partially
validated

UK 1973 1975-78 1975-78 Hypothesis is validated
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APPENDIX A

The measurement of aggregate operating for the corporate sector is, con-
ceptually and empirically, a difficult task. To eliminate any bias in the
study that might be introduced by errors in the calculations of the aggregate
operating revenues, we used an alternate method to estimate that series. In
this approach, the series was calculated as the nominal value of deviations
of aggregate production from its long-term trend values.

The aggregate operating revenues for the corporate sector are proxied by
the index of industrial production (which represents real quantities), ad-
justed by the price index to reflect nominal values. The use of the index of
industrial production as an estimator of corporate operating revenues rests on
the assumption that companies whose changes in operating margins lead the
change in the index of industrial production are as numerous and important
as those for whom operating margins lag the change in output. Thus, we
assume that there is no systematic bias in the impact of inflation on aggregate
operating cash flows of the corporate sector. (Appendix C provides empirical
support for this assumption. Analysis of the U.S. economy shows that the esti-
mates of EU-risk for a ﬁumber of disaggregated industries yield very similar
results.)

Furthermore, to allow for the fact that it is only the unexpected changes
in revenues that are a source of risk, we carried out the analysis for a de-
trended nominal industrial production, which represents the deviation of nom
inal industrial production from its trend line. The use of this detrended
industrial production is based on the premise that if the industrial production
follows a secular trend, then the uncertainty, or EU-risk, is created by shocks
which cause the industrial production to deviate from its trend value, and not

by an expected growth in the volume of the industrial production.
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Thus, the detrended industrial production is calculated by first regress-
ing the real value of industrial production on time, and then adjusting the
residuals of this regression by prices. To allow a comparison between these
corrected residuals from different years, each value was divided by the trend
value of the price index for that period. These adjusted residuals represent
the extent to which actual cash flows of the corporate sector deviate from
their trend values. This correction in the industrial production series takes
out the effects the underlying economic growth (which may differ from country
to country), but retains the effects of inflation in the time series, as the
latter is also present in the nominal interest rates.

The calcul;tions for EU-risk are shown in Table A-1 and compared to the
debt/asset ratios in Table A-2. For ten out of eleven countries, the var-
iances of the residuals support the hypothesis. The significances of the
regression support the hypothesis in six out of eight cases and contradict
the hypothesis in the other two.

Taken together, the hypothesis 1s supported in eight out of eleven cases,

contradicted in one and supported by one of the two measures in the other two.
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TABLE A-1

ESTIMATION OF EU-RISK

T7Va1v'iamces of Period of | Significance of| Period
Residuals: Higher Regressions of Higher
EU-Risk EU-Risk
Country: 1970-73 1975-78 1970-73 1975-78
Austria 36 16 1970-73 1% 10% 1975-78
Belgium 9.1 4ol 1970-73 NS 17 1970-73
Denmark 145 254 1975-78 10% NS 1975-78
France 78 5e 1970-73 NS NS -
Germany 28 2+-7 1970-73 5% 1% 1970-73
Italy 130 8+6 1970-73 NS 17 1970-73
Netherlands 83 6+0 1970-73 NS NS -
Norway 27 107 1975-78 NS NS -
Sweden 83 28+6 1975-78 NS 5% 1970-73
Switzerland 6°2 57 1970-73 5% 1% 1970-73
U.K. 37 30 1975-78 0.17% NS 1975-78

NS: Not Significant.
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TABLE A-2

FINANCIAL STRUCTURE CHANGES

|

Period of Higher Period of Higher Validation of Theory?
Debt/Asset EU-Risk
Ratio (Table 1) (Table 2)
Based on Based on
Country Variances |Regression
Austria 1978 1970-73 1975-78 Hypothesis 1s partially
supported
Belgium 1978 1970-73 1970-73 Hypothesis is supported
Denmark 1973 1975-78 1975-78 Hypothesis is supported
France 1978 1970-73 - Hypothesis is supported
Germany 1978 1970-73 1970-73 Hypothesis is supported
Italy 1978 1970-73 1970-77 Hypothesis is supported
Netherlands 1978 1970-73 - Hypothesis is supported
Norway 1978 1975-78 - Hypothesis is not
supported
Sweden 1973 1975-78 1970-73 Hypothesis is partially
supported
Switzerland 1978 1970-73 1970-73 Hypothesis is supported
U.K. 1973 1975-78 1975-78 Hypothesis is supported
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APPENDIX B
The purpose of this appendix is to provide evidence to show that the
debt/asset ratios are different for different countries and different in-
dustries. Furthermore, certain statistical characteristics of the data are
also presented in this appendix.
The analysis has been carried out on the data for the top 5,000 European

firms from Dun and Bradstreet's, Europe's 5,000 Largest Companies, 1973 and

1978. Of these 5,000 firms, complete equity and asset figures were available
only for 3932 firms from 14 countries. Table B-1 shows the debt-asset ratios
for all the firms in each country. The F-statistic for one-way analysis of
variance between countries for 1978 data is 218.4 and K-W statistic is 1,499.8,
strongly indicating that the debt asset ratios between countries are different.
To check if firms for which debt or equity figures were not available are
different from those for which data was analyzed, one-way analysis of variance
was carried out for each country to check if the total assets for firms with
equity data differ from the total assets for firms without that data. The re-
sults, summarized in Table B-2, show that the exclusion of firms for which data
is not available does not introduce any bias in our analysis.

Finally, Table B-3 summarizes the results of one-way analysis of variance
for differences in the debt/asset ratios between countries, within each in-
dustry. The results show that the financial structure of the firm in the same

industry differs from country to country.
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TABLE B-1

ANALYSIS OF VARIANCE FOR DIFFERENCES OF DEBT/ASSET RATIOS

BETWEEN COUNTRIES, 1978

Debt/Asset Ratios

No. of Standard
Country Companies Mean Variance Deviation
¢H) 263 «67122 32456 -1 .18016
(2) 614 40393 43967 -1 +20968
(3 749 «71842 .18181 -1 13484
(4) 75 .58266 .36133 -1 .19009
(5) 398 .86623 .73058 -2 85474 -1
(6) 505 .73175 «27259 -1 .16510
@) 297 .68693 42126 -1 «20525
(8) 318 77490 .15024 -1 .12257
(9 59 +76306 13726 -1 11716
(10) 237 +65428 26467 -1 16269
(11) 113 84441 13234 -1 «11504
(12) 122 .82042 «14360 -1 .11984
(13) 166 65845 «29797 -1 .17262
(14) . 16 «50455 .19999 -1 14142
GRAND
1-WAY ANOVA

ANALYSIS OF VARIANCE OF DEBT/ASSET RATIO, N = 3932 OUT OF 4976

SOURCE DF SUM OF SQRS MEAN SQR F-STATISTIC SIGNIF
BETWEEN 13 73.232 5.6333 218.36 0.
WITHIN 3918 101.08 «25799 -1

TOTAL 3931 174.31 (RANDOM EFFECTS STATISTICS)

ETA= .6482 ETA-SQR= .4201 (VAR COMP= .20876 -1  ZVAR AMONG= 44.731
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TABLE B-2

BIAS INTRODUCED BY EXCLUSION OF FIRMS WITHOUT EQULITY DATA

ANALYSTS OF VARIANCE OF TOTAL ASSETS, 1978

ANOVA FOR FIRMS WITH & WITHOUT EQUITY DATA

Country F-Statistic Significance
Netherlands .05 83%
U.K. 55 46
Germany 1.25 =27
Switzerland 1.27 27
Italy .02 90
France .06 81
Belgium .06 94
Sweden .02 88
Austria 1.67 20
Spain .85 36
Norway 52 48
Finland 0.0 99

Denmark 1.5 23




-33-

TABLE B-3

DIFFERENCES IN DEBT/ASSET RATIOS BETWEEN COUNTRIES

FOR EACH INDUSTRY, 1978

No. of F-Statistic for K-W

Industry Countries ANOVA Significance Statistic Significance
Forestry 3 24 807% 1.09 58%
Metal Ore Mining 8 1.18 37 12.7 8
Other Mining 10 8.8 * 24.5 *
Food Manufacturing 15 21.2 * 165 *
Beverages 15 13.7- * 81.8 *
Tobacco 14 3.8 1 22.2 5
Textiles 15 11.7 * 86 *
Clothing 11 7.6 * 36 *
Wood 11 18.5 * 35 *
Furniture 10 13.1 * 25 1
Paper 15 16.6 * 104 *
Printing 14 8.8 * 71 *
Industrial Chemicals 14 15.2 * 124 *
Other Chemicals 13 15.3 * 114 f
Petroleum 12 4.5 * 38 *
Petroleum Products 12 2.3 2 26.3 1
Rubber Products 13 8.8 * 42.3 *
Plastic Products 14 13.5 * 89 *
Pottery, China 9 6.6 * 25 1
Glass 12 9.8 * 43 *
Cement 15 11.4 * 85 *
Iron, Steel & Alloys 14 14.2 * 86 *
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TABLE B-3 (Cont'd.)

DIFFERENCES IN DEBT/ASSET RATIOS BETWEEN COUNTRIES

FOR EACH INDUSTRY, 1978

No. of F-Statistic for K-W
Industry Countries ANOVA Significance Statistic Significance
Non-Ferrous Metals 13 3.3 * 30 17
Fabricated Metal 15 50.4 * 345 *
Machinery 13 49.0 * 263 *
Electrical Machinery 15 25.1 * 207 *
Transport Equipment 14 33.2 * 182 *
Scientific Instruments 11 3.1 1% 26 1
Other Manufacturing 12 8.5 * 48 *
Electricity 11 9.1 * 38 *
Water Works 3 24.7 * 9.3 1
Construction 15 33.2 * 201 *
Wholesale: Consumer Goods 11 9.7 * 51 *
Wholesale: Producer Goods 10 15.4 * 72 *
Wholesale: Motor Vehicles 10 2.5 3 16.5 6
Real Estate 7 4.0 1 16.8 1
Business Services 8 8.9 1 16.5 3

*; Significant at .0l percent level
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APPENDIX G

The purpose of this appendix is to provide empirical support for the use
of only one index, the economy-wide industrial production index, rather than
the use of different production indices for each industry. It could be argued
that since each industry is in a different phase with respect to the economic
cycle, its response to the changes in interest rates would be different.
Although it is true that all the industries are not in the same phase, we will
show that as long as there is no systematic change in "phase” of a particular
industry, its cash flow fluctuations maintain the same relationship with in-
terest rate fluctuations as does the economy-wide industrial production index.

This conclusion is supported by data for a large number of industries
from the U.S. economy. Table C-1 summarizes the results of the same analysis
carried out at the level of various industries for the U.S. economy as was
done at the economy-wide level for this study. Table C-1 shows the analysis
for the detrended values of the industry's industrial productions.

Data in the table show that the measures of environmental uncertainty
used in this study validate the use of one economy-wide measure of
envirounmental uncertainty rather than requiring analysis at a disaggregated
industry level. When uncertainty is measured by simple correlations, only one
out of 14 industries faces greater uncertainty in a different period.

Thus, analysis at an industry level would lead to the same conclusion as

an analysis carried out at the aggregate level.
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